Assembly of functional nanoscale building blocks into hierarchical superstructures or complex functional architectures has attracted increasing attentions because of their novel electronic and optical properties in material chemistry and nanoscience.
1-3 Nanotubes, nanowires, nanorods and nanobelts, as a very unique class of one-dimensional (1D) nanoscale building blocks, can be ordered and rationally assembled into appropriate two-or three-dimensional architectures, which are expected to display novel functions for the development of advanced devices. [4] [5] [6] [7] Recently, some investigations on assembling nanorods/nanowires building blocks into 2D or 3D complex superstructures have been reported. [7] [8] [9] [10] As a powerful tool for creating designed nanomaterials, molecular self-assembly is showing ever increasing importance in chemistry, material science, life science, and nanotechnology.
11-14 Amphiphilic molecules, consisting of hydrophobic and hydrophilic moieties, can self-assemble into highly organized aggregates with one-dimensional nanostructures such as nanowires, 15 nanorods, 16, 17 nanotubes, [18] [19] [20] and nanofibers. [21] [22] [23] [24] Although there have many successful examples in the fabrication of three-dimensional self-organization architectures, it has been a great challenge in the fabrication of the hierarchical architectures with well-defined and highly ordered nanostructures from 1D organic nanomaterials based on low-molecular-weight compounds.
25-27
Most self-assembling one-dimensional materials are macroscopically disordered and difficult to self-assemble into order structures due to the interference of randomly oriented highly anisotropic one-dimensional structures.
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In this paper, we wish to give a report about a new kind of amphiphilic molecule material of 4-(2,3,6,7-tetramethoxy-9-(pyridin-4-yl) anthracene-10-yl) pyridine (TPAP), including its single crystal structure and its prickly microspheres by simply controlling the self-assembly process in aqueous solution. Among the polycyclic aromatic hydrocarbons, anthracene and its derivatives have been extensively investigated due to bimolecular photochemical and photochromic properties that can be used in the design of optical, electronic, or magnetic switches. 28 Therefore, TPAP has been selected as the self assembly monomer to study the self-assembly behavior. Such complex architectures are undoubtedly interesting in understanding the self-assembling of hierarchical superstructures and helpful to prepare functional architectures.
X-ray single crystal diffraction indicates that the crystal structure of TPAP crystallizes in triclinic system, space group P-1, with lattice parameters a = 6.3200 (13) 
, F(000) = 238, GOF = 1.019, R 1 = 0.0527, wR 2 = 0.1168. A displacement ellipsoid plot with the atomic numbering scheme is shown in Figure 1 .
The single crystal structure of TPAP contains a 4-(2,3,6,7-tetramethoxy-9-(pyridin-4-yl) anthracene-10-yl) pyridine molecule, with an inversion center locating at the anthracene ring center. All of the bond lengths and bond angles in anthracene ring, two pyridyl rings and four methoxyl groups are in the normal range. Except the atoms C(2) and C(2A), the other twenty non-hydrogen atoms from anthracene ring and four methoxyl groups define a plane P1 with the biggest deviation being 0.068 Å for both C(1) and O(1A) atoms. The dihedral angle between the pyridyl ring and P1 is 71.70 (2) o . X-ray powder diffraction pattern of TPAP prickly structures is shown in Figure 2 . The diffraction peaks in Figure 2 reveal that the TPAP prickly structures are crystalline. 
Notes
The panoramic morphology of TPAP given in Figure 3(a) shows that the product consists of entirely hierarchically prickly structures with a diameter of 60-70 µm. A magnified SEM image of a fibrous part of the assemblage is inserted in the Figure 3 (a) as an inset, it is found that the fibrous part of the assemblage are many needle-like rods The high-magnification field-emission scanning electron microscopy (FE-SEM) image of the typical self-assembled hierarchical structure is given in the Figure 3(b) . It can be seen that each prickly structure is made of many needle-like rods, which are spokewise and projected from a common central zone. The diameters and lengths of these rods are 0.8-1 µm and 30-40 µm, respectively, which are varied by the reaction time.
To understand the formation mechanism of these hierarchical structures, time-dependent experiments are carried out. A spot of solution of TPAP is taken from the system and the growth of prickly structures is monitored with optical microscopy (see Figure 4) . After the deionized water is added to the solution, the diffused particles quickly selfassemble into needle-like rods. With an increase in the selfassembled time, a large number of the needle-like rods are produced, and then quickly move around in the solution. When the floating rods encounter one another, they hold up the movement of one another and start to conglutinate at their thick ends and further develope into prickly superstructures. By further prolonging the self-assembled time to 60 s, the prickly structures based on the uniform rods can be obtained and stop movement, which mainly caused by noncovalent interactions such as π-π intercalation. The amphiphilic properties along with the anthracene ring play an important role in the self assembly process of the prickly structures.
UV-vis absorption spectra of the self-assembled TPAP are shown in Figure 5 . When TPAP is dissolved in ethanol solvent, it exhibits an intensive absorption peak at about 220 nm and an extensive band from about 250 nm to 300 nm, which are all in the range of ultraviolet region. Upon adding water to the ethanol of TPAP, although all of the absorption bands are still in the ultraviolet region, the absorption peak at 220 nm becomes enhanced, broadening and has some redshift, while the intensities of absorption band from 250 nm to 300 nm become weak. The above phenomena maybe result from the extended aggregate state formation 29 of TPAP in water/ethanol system and the excited state π-stacking delocalization 30 in TPAP. Moreover, since water molecule is a better hydrogen-bond donor than ethanol molecule, when water is added into TPAP ethanol solution, more hydrogen-bonds are formed between H 2 O and TPAP, namely O-H…N hydrogen bond, which will also lead to the intensity change and some red-shifts of the UV spectra. Experimental Section Synthesis and Self-Assembly of TPAP. All chemicals were obtained from a commercial source (J&K Chemical Ltd., Beijing, P.R. China) and used without further purification. According to the literature report, 32 4-(2,3,6,7-tetramethoxy-9-(pyridin-4-yl) anthracene-10-yl) pyridine (TPAP) was synthesized and the synthetic path is shown in Scheme For the compound of TPAP, single crystals suitable for Xray measurements were obtained by recrystallization from ethanol at room temperature.
IR spectra (4000-400 cm
), as KBr pellets, were recorded on a Nicolet FT-IR spectrophotometer.
1
H-NMR spectra were recorded on a Bruker model DRX 500 spectrometer in DMSO.
The as-synthesized TPAP is soluble in ethanol, acetone, THF, and so on. In a typical synthesis of TPAP picky microspheres, the 0.015 g of TPAP is added into 5.0 mL ethanol and heated at 50 °C until the TPAP is absolutely dissolved. The TPAP solution is cooled down to room temperature, and then 10.0 mL deionized water is slowly added without stirring. When the deionized water is added slowly to the TPAP solution, a white precipitate appeared quickly. The assembly behavior is revealed in the course of direct in situ monitoring of its growth with optical microscopy and fieldemission scanning electron microscopy.
The morphology of the prepared samples in 2:1 water/ ethanol is investigated with optical microscopy (OM, angel, AQ-2010B, China) and field-emission scanning electron microscopy (FE-SEM, JSM 6700F, Japan). UV/vis absorption spectra are carried out with carry-500 UV-VIS-NIR.
Crystal Structure Determination. The diffraction data werecollected on a Enraf-Nonius CAD-4 diffractometer with graphite-monchromated Mo-Kα radiation (λ = 0.71073 Å, T = 293 (2) K). The technique used was ω scan with limits 2.08 to 28.34 o . The structure of the TPAP was solved by direct method and refined by least squares on F 2 by using the SHELXTL 33 software package. All non-hydrogen atoms were anisotropically refined. All of the hydrogen atom positions were fixed geometrically at calculated distances and allowed to ride on the parent carbon atoms. The molecular graphics were plotted using SHELXTL. Atomic scattering factors and anomalous dispersion corrections were taken from International Tables for X-ray Crystallography.
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Supplementary Data. Crystallographic data for the structure reported here have been deposited with Cambridge Crystallographic Data Center (Deposition No. CCDC-808858). The data can be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or from the CCDC, 12 Union Road, Cambridge CB2 1EZ, UK; fax: +441223 336033; e-mail: deposit@ccdc.cam.ac.uk).
